This paper presents the analysis of the advantages of applying the ISO 14001 system in an environmental protection management system. The environmental protection management system which is not licensed, i.e. compatible with the principles and standard pre-conditions, considerably increases the plausibility for ecological risk. There are some issues that remain to be solved in the areas which are not expressed by financial values only but also have a nonfinancial character with the aim of expanding markets, company image improvement and improvement of the environmental performance indicators. By improving a company's environmental management system efficiency we expect to achieve the minimization and elimination of damaging influences on the environment, which are the consequence of the company's activities. A case study in the Oil Refinery Belgrade (RNB) analyses the implementation of the standard ISO 14001:2004 into its environment protection management system, particularly emphasizing the company's own way of evaluating the environment aspects with the aim of establishing results of ecological performances indicators improvement. The average values of the first ecological indicator of the plant, the total amount of the waste waters in m 3 per a ton of product, clearly show the downturn trend, which is confirmed by the proportional reduction of the second ecological plant indicator, that is by the flocculants consumption (Al 2 (SO 4 ) 3 , Na 2 CO 3 ) in kg per m 3 of the waste water of the RNB for the given period 2008-2010. Case study RNB confirms the improvement of environmental performances using the ISO 14001 standard.
The standards of the ISO 14000 series are intended for all companies, regardless of their activities, and they provide the basic guidelines in the systematic improvement of companies' relationship towards the environment. If this relationship is in accordance with the principles and conditions of the standards, the certificate is granted.
The number of ISO 14001 certificates in the world significantly increases every year. Still, the number of these certificates is only 15% of the overall number of ISO 9001 certificates [2] . The certified system of the environmental protection management demands substantial financial investment and this is the main reason why companies are not more oriented towards this issue.
It is wrong to assume that the investment into the environmental protection is only the expenditure for the company. This process should be viewed as a long-term investment which later becomes profitable in many ways through financial and non-financial benefits. Empirical analyses have proved certain benefits from the environmental protection management system, which are not expressed in financial values but are represented through the market expansion, companies' image improvement, and especially through the improvement of the ecological performances [1] .
The companies do not develop the EMS (Environmental Management System) because of their honest wish to reduce damaging impacts on the environment, but more so because of the state demands, market pressures and external stakeholders [3] . The empirical analyses are contradictory, since they show that licensed EMS does not necessarily result in efficiency when it comes to using required energygenerating products and raw materials or minimization of the waste [3] [4] [5] . Due to all these facts, companies have very different experiences with the ISO 14000 certification in terms of the improvement of ecological performances [6] .
The protection of the environment becomes more important in Serbia every year [7] . Citizens' awareness of the significance of the environmental protection is slowly increasing owing to, among others, a number of governmental and non-governmental actions and campaigns.
The Oil Refinery Belgrade (RNB) case study analyzes the implementation of the standard ISO 14001:2004 into the environment protection management system, particularly emphasizing the manner of identification and the company's own way of evaluating the environment aspects with the aim of establishing results of ecological performances indicators improvement.
The structure of the paper contains: -defining the problem -improving ecological performances indicators by applying ISO 14001 standard;
-choosing the way of evaluating the environment aspects -case study and environmental programs, which presents the logical linking of data with the aim of presenting the study design, including a clearly defined study issue of the waste water collection station analysis unit ( Figure 1) ; Figure 1 . The waste water concentration pits. Source: study of the RNB impact on the environment.
-Determining the criteria for interpreting the results given in the form of clear ecological waste water plant indicators for the period of the RNB Belgrade case study analysis [8] .
The shown case study of the ISO 14001 standard implementation into the environmental management system of the RNB clearly demonstrates the benefits of developing one's own way of evaluating the environment aspects which enables all the negative impacts on the environment by the company to be identified, supervised and compatible with regulations. The average values of the first ecological indicator of the plant, the total amount of the waste waters in m 3 per a ton of product, clearly show the downturn trend, which is confirmed by the proportional reduction of the second ecological plant indi- There are divided opinions on whether the ISO 14001 certification is merely "greenwash", i.e., the unjust acquisition of ecological characteristics by companies with the goal of creating the pro-ecological image in order to sell a product with more profit or achieve a public status or whether it genuinely leads to better ecological performances.
A number of papers have analyzed the benefits from the ISO 14001 standard implementation, as shown in Table 1 [9] .
The International Organization for Standardization presented the ISO 14001 standard in 1996, generally universal and non-specific for a certain industry or a product [10] [11] . According to the data from 2007, 36,000 of legal subjects own the ISO 14001 certificate [12] . Table 2 shows that 390 companies have the system ISO 9001, while only 124 companies, almost three times fewer, have the certified system of management compatible with ISO 14001 standard compared to 1,075 surveyed companies in 2011 on the territory of the Republic of Serbia [13] .
The number of companies achieving environmental certification ISO 14001 has risen four-fold since 2008, according to a leading assessment company Certification International. ISO 14001 has been hailed as the world's most successful environmental standard and there are now 250,000 organisations certified across 155 countries [14] .
The benefits that the company may derive from introducing the environmental management system ISO 14001:2004, among other things include: decrease The analyses confirm that the companies that own a certified EMS and include the ISO standards into their daily activities have a substantial improvement of the ecological performances [17] [18] [19] . In particular, the studied [20] impact of the ISO 14001 standard implementation on the improvement of ecological performances shows a trend of improvement in 59% of measured ecological indicators, while in 41% of indicators a trend of deterioration has been observed. However, it should be said that the standard implementation improves the quality indicators but it cannot separate the impact on the improvement of ecological performances which create expenditure to the company (e.g., creating the dangerous waste, energy usage) from those which do not (waste waters, emissions into the air).
The explanation for different opinions and results obtained in previous analyses can be found in the fact that the efficiency of the ISO certification in the improvement of ecological performances depends on how the companies design or plan their EMS and how they use it. Some companies may include the elements of the performance management into their EMS based on the ISO 14001, while others fail to do so since it is not the explicit certification demand.
The main point is that the company that owns the ISO 14001 certificate is not necessarily expected to improve its ecological performances, but only to show the evidence of opting for the environmental protection improvement. Therefore, the assimilation which includes the ISO 14001 into the existing management system and the daily activities, taking into consideration the existing company practice, represents the key solution for the improvement of ecological performances as well as the improvement of the system efficiency [18] .
The implementation of the environmental protection management system according to the demands of the ISO 14001:2004 standard ensures sustainable development for the company in accordance with the world-wide acknowledged principles and modern business trends [21] . ISO 26000 is a practical, flexible and applicable standard in all the countries and all the companies that wish to:
-implement, maintain and improve an environmental protection management system; -realize the benefits of the application of ISO 14001 in a system of environmental management; -achieve certified environmental management system.
Finally, defining the problem specifically involves improving environmental performance indicators using ISO 14001 standard for the given Belgrade Oil Refinery case study.
The way of evaluating the environment aspects -A case study One of the relevant success factors in the improvement of the environmental protection management system efficiency is the identification and company's own way of evaluating the environment aspects [3] . With the purpose of improvement, the important environmental aspects must be included into the observed ecological parameters, for which the adequate monitoring programs are prescribed [22] .
The Oil Refinery of Belgrade (RNB) was certified according to the standard ISO 14001:1996 in 2002. It underwent re-certification at the beginning of 2007, according to the standard ISO 14001:2004. This period and experiences gained seem adequate enough to consider the critical points in the system and to take measures for the improvement of both financial and non-financial benefits of such an improvement. The analysis of the advantages of the certified ISO 14001 appliance system in the environmental protection management is shown by having the insight into the clearly defined study issue in the form of specific benefits of the waste water collection station analysis unit.
Their own manner of identification and evaluation of the environmental aspects in RNB has gone through some changes, which also represent a considerable system improvement. In other words, the goal of the way of evaluating change (addition) is a more objective and reliable evaluation of the significance of the aspect impact on the environment. By using the inadequate aspect evaluation system one can easily get trapped: namely, the easily-achievable environmental, financially non-demanding goals are set but such goals do not contribute to the significant improvement of the ecological indicators.
The other critical factor is the regular monitoring of the key ecological indicators of each process within the integrated quality system, which enables the adequate evaluation of the environmental aspects and is not binding according to the standard.
Because of its simple application, the Analytical Hierarchical Process (AHP) was used for the aspect analysis at the very beginning, after the introduction of the ISO 14001 standard into the existing management system. The following criteria, formulated around ecological and business issues, were used to evaluate the impacts: the range of the impacts, the gravity of the impact consequences, the probability of the impact occurrence, potential subjection to applicable laws and regulations and the difficulty of the impact change.
As part of the introduction of the ISO 14001 standard in 2004, the company developed its own procedure for the evaluation of the environmental aspects, which proved to be more efficient when it came to improving the ecological parameters.
The criteria scores were entered into the chart EQZ-10-021 -the preview of aspects and impacts into the columns 8-10 and 12-15, respectively ( Table 3) . The scores given were 1, 2 or 3 in a way shown in Table 4 .
The table for estimating the impacts of the environmental aspects in column 11 shows the product of the ecological impact scores, and in column 14 the product of the business impact scores. The estimation of the impacts is the sum of scores from columns 11 and 14 and they are listed into the column 15. The maximum value in the evaluation is 36, and the minimal is 2. The impacts with more than 12 scores are proclaimed significant. All the significant impacts are marked by circling the score in column 15.
The summary of aspects and impacts involves compromise that determines the share and impor- tance of a comprehensive evaluation of various environmental impacts. Therefore, it is necessary to always check the results of each evaluation so that the significant impact is not mistaken for the impact which by general estimation should not be among the significant ones and vice versa. If such a discrepancy exists, it is necessary to check the process procedure and after that to revise the criteria.
As an example, a significant aspect is given: the possibility of the oily waters effusion due to the inadequacy of the plants for waste waters processing. The company adopted the identification and its own way of the aspect evaluation with the program that defines the monitoring of average values of the ecological indicators.
RESULTS AND DISCUSSION
At the RNB location the following types of waste waters are generated: the industrial process waste waters, atmospheric waste waters, sanitary waste waters.
The industrial process waste waters come from the production processes and from washing floors and installations. The industrial process waste waters that appear continuously and discontinuously in various facilities (Table 5) are gathered in the concentration pits and are then taken, by special sewage systems, to a treatment into the plant for the oily waste waters treatments, either by pumping or by gravitation. After the treatment the treated industrial process waste waters are gravitationally taken into the Kalovita irrigation canal by the separate underground pipes.
All waste waters from five concentration pits at the facilities are transported by pumps to the central concentration pit in the plant for the purification of the waste waters, except for the waste waters from the facilities for the re-refining of used oils which are transported by gravitation. The concentration pits at the machineries are of 2-5 m 3 volume and the central concentration pit is of 10 m 3 volume. All the concentration pits are dug into the ground and made of concrete. There is no information about the shape that they are in.
The waste waters from all the machineries are mainly contaminated by mineral oils, except for the waste waters of the facility for the re-refining of used oils and the facility for the reclamation of barrels.
The industrial process waste waters of the facilities for the re-refining of used oils are ammonium sulfide by their composition. At the company location there is an unfinished plant for the pre-treatment of these waters, which has never functioned, so at certain periods when the re-refining plant is working, the waste waters, which are channeled to the inadequate oily waters treatment, are generated.
The waste waters from barrel washings which contain NaOH are pumped again into the metal above-ground tank which has a volume of 100 m 3 . Since there is no adequate treatment for this type of waste waters, it has been stated that they are added in small amounts to the waste water after leaving the treatment plant in order to make them less invasive.
The waste waters from the plant for the water preparation do not contain mineral oils. Still, they are acidic and alkalic by their composition. They are mixed together in a cistern in the treatment facility in order to be neutralized and are afterwards discharged into the rain drainage system.
The tmospheric oily waters reach the concentration pits at the facilities to some degree and from there are directed to the treatment at the existing plant for the treatment of oily waste waters. The other part of the oily atmospheric waters is gathered through the rain drainage system from the oily catchment areas of the refinery and is also directed to the treatment.
The atmospheric non-oily waste waters are gathered by the system of open canals and then led to the Kalovita irrigation canal. From there they are sent to the canal through the gravity separator or towards the other part of the location where, through the cistern that has a role of the precipitator, they are sent into the open canal, connected to the Kalovita, near the Belgrade-Pančevo motorway.
The anitary waste waters are created in sanitary objects: the kitchen, the restaurant, the laboratory etc. They are gathered and sent to the cesspool by a separate drainage system from where they are pumped into the public drainage at the location of the neighboring company Balkan Aero.
The waste waters from the location are discharged at the following places:
-via two drainpipes into the Kalovita irrigation canal, which by quality matches the II class water. At one place the waters are discharged after the treatment at the facility for the oily waters treatment. Through the other drainpipe a part of rain waters from the location is discharged after the treatment in the gravity separator;
-at the location of the neighboring company Balkan Aero, the sanitary waste waters, which are gathered in the cesspool at the location, are pumped again into the public drainage system; -a part of the rain waters is discharged into the rain waters canal which is next to the BelgradePančevo motorway. It has been stated that there is a problem with the canal capacity to take all the water from this system and that this is why the part of the location that gravitates toward the system is often flooded by rain.
The waste water that reaches the central concentration pit is pumped again into the API separator, where the primary separation of the oil phase is done. The removed oil phase is returned from the separator into the concentration pit and such refined water is sent to the plant treatment by a free fall. The waste water in the plant goes through the process of coagulation, flocculation, neutralization and precipitation (the precipitator of 45m 3 volume is emptied periodically by the company "Metalservis" from Belgrade), by adding Al 2 (SO 4 ) 3 , H 2 SO 4 , Na 2 CO 3 and occasionally enzymic-bacterial preparation. The water treated in this manner is discharged through a drainpipe into the Kalovita canal. The amount of such water is measured and sums up to 14,000 m 3 a year. The maximum capacity of the plant is 11 m 3 /h and the optimal value is 5-6 m According to the company representatives, the open ground canal for the rain water which is next to the Belgrade-Pančevo motorway is in bad shape, so during the wet periods the flooding of the manipulative areas and the retention of water around the canal occur (the canal does not have the capacity to retain all the water).
The quality of the waste waters varies and it depends, first of all, on the production dynamics and the type of product. Considering that during the current reduced production capacity there are problems concerning waste waters, it is realistic to assume that when the production is significantly increased, it would not be possible to adequately control the flows and quality of the waste waters by the existing drainage system and the waste waters treatment.
Based on the Project for reconstruction and expansion of the plant for the treatment of the process waters of the Oil Refinery of Belgrade, it can be concluded that, due to the waste waters gathering technology, the manner of exploitation, the condition and the maintenance of the system, the mixing of certain types of waste waters occurs in the existing drainage system. The consequence of this is that the functioning of each of the separation drainage system (the industrial process, fecal and atmospheric) is compromised. The above mentioned project envisages the reconstruction and completion of the existing retention, treatment and discharging systems, which includes construction of water-resistant containers. This would settle the issue of the adequate treatment of all waste waters from the location and their outlet into the public drainage system.
The waste waters management is the key problem when it comes to the environmental protection, with the following unresolved questions: the incomplete control or inefficient waste waters management, the non-existence of the adequate treatment of waste waters from the re-refining plants and the plants for the regeneration of the old barrels, the inadequate outlet for the rain (oily) waters from one part of the location and the lack of the sanitary waste waters connection to the public drainage, respectively. The environmental protection program with the goal of solving the above mentioned questions includes the following measures: improvement of the waste waters management, reducing the production of the waste waters at the facilities and enhancement of the control over the flow of the waste waters that arrive for the treatment in order to avoid the discharging of increased amounts of dangerous substances into the Kalovita canal; the reconstruction and expansion of the plant for the waste waters treatment, of the drainage system and of the reservoir containers, according to the existing project.
The first part of the program does not demand significant financial funds and is easily achievable, whereas the realization of the second part of the program, which envisages the plant reconstruction, demands major financial investments. The improved method for the evaluation of the environmental aspects grades this aspect with maximum 36 scores, which gives it the priority in the program realization.
In the period from 2008-2009 the adaptation of the plant for the refinement of the process oily waste waters and the oily atmospheric waters was done. The plant adaptation envisaged the possibility of the final waste waters treatment by using the concentrated bacterial cultures and enzymes, but it has not yet been realized.
The designed plant for the refinement of the industrial process waste waters from the production machineries of the Refinery AD Belgrade includes the conventional processing with chemicals as well as the modern treatment based on the coalescence and biological processing using the combined, dosed content of the bacterial cultures and suitable enzymes. The realization of the waste waters treatment guarantees that contamination does not exceed the borderline values of the ecological performance index parameters, i.e., the quality of the exit effluent is in accordance with the prescribed MDK Rulebook, which enables fulfilling the ecological function of that particular goal.
The quality of the industrial process oily waste waters, as a basic ecological contamination parameter is characterized by the content of the free oily matter (UM), the oil and oil derivatives (diesel fuels, gases, hydraulic oils, lubricating oils and bearings cooling and so on). The total concentration of the oily matter (free and bound) is UM = 3000-4000 mg/l in the outlet waste waters while the concentration of the refined effluent as the goal function UM ≤ 1 mg/l, is the given value of the ecological performance index parameter.
In general, the maximum allowed concentration of the waste waters quality indicators from the plant outlet are the borderline values of the exit parameters. Other performance index parameters of the waste waters quality can be clearly traced and compared in the City Public Health Institute Report on the parameter characteristics of the plant outlet water quality for 2008, 2009 and 2010 in relation to the MDK concentration as the legally prescribed ecological goal functions ( Table 6) .
The ecological indicators which are significant for this facility and which were observed are: the total amount of the waste waters in m 3 per a ton of finished product, as well as the flocculants consumption (Al 2 (SO 4 ) 3 and Na 2 CO 3 ) in relation to the amount of the waste waters in m 3 . Table 7 
CONCLUSION
In the first years after introducing the environmental protection management system, the Oil Refinery of Belgrade did not develop its EMS because of the honest wish to reduce the damaging impacts on the environment, but more because of the state demands, market pressures, etc. It was important to own a certified EMS, which did not result in efficiency and realization of the given ecological performance index as a goal function.
The ecological awareness of the employees and the management system of the company improved as new experiences and knowledge were gained. Raising ecological awareness changes the view of the environmental protection management system, so that it is no longer considered less important than the other management systems. Constant measuring and improving the ecological indicators additionally balances the position of this system compared to the other management systems in the company.
Monitoring the indicators, as well as the given ecological goal functions of the company reveals the specific facts necessary for the business improvement. In this way, the actual support, based on the measurable facts, for making the important decisions is provided and it is confirmed that the economic development is possible only in a healthy environment.
The shown case study of the ISO 14001 standard implementation into the environmental management system of the Oil Refinery of Belgrade clearly demonstrates the benefits of developing one's own way of evaluating the environment aspects which enables all the negative impacts on the environment by the company to be identified, supervised and compatible with regulations. By observing the critical points in the organization of the Oil Refinery of Belgrade, the advantage of the ISO 14001:2004 standard implementation was confirmed, especially in terms of the manner of identification and the development of the company's own way for the environmental aspects evaluation, which gave positive results in the ecological performance improvement.
The monitoring of the quality of the water discharging into the Kalovita canal, in accordance with the ISO 14001 certified management system enables compatibility with the current regulations and presupposes that the water quality of the Danube, as a final recipient, suits the demanded quality of the surface water which is yet to be confirmed by further investigation.
